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lnslructions lo sludents:

l. Ihis exominoiion booklet is 13 poges long.
Plecse check thot you hcve oll the pages'

2. Answer oll questions with complete solutions in the spoces provided

on the exominotion PcPer'

3. you moy use ony school-opproved colculotor on this examinotion.
Moke sure ihci your colculotor is in DEGREE mode.
Do nol share Your cclculctor.

4. There is o formulo sheet ihot goes wiih the exominotion'

5. Diogroms ore not drown to scole.



A) Trigonometry

Al) Determine the value of 6 to the nearest degree.

A2) Determine the value of x.

ACBC5J = _ =: and ZACB = IECD by OATEC DC2

.'. MBC - LEDC by SAS-

" _5
162
x=40

0 =tan-lfA'l= ri.-'fg) = coS-,[ls_)= za.[tsi \t7 ) \17i
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3) Rick can place a 10 foot long ramp at an angle of 15o to reach a trailer.
Roy thinks that to reach a trailer twice as high as the first, the angle should be 30".
Do you agree with Roy?
Justify your answer.

hfr
ltl

10

hl

= sin 15o

* 2.6

b = sin30'
10

hz=5

Even though the angle has doubled, the height is not doubled.
Sine ratios are not linearly related to the angle.
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A4) Robin forgot her homework again so she calls Scott and he tells her about it.
She has to determine the length of the third side of a non-right triangle if one of the angles is 50 " and
other sides are 15.0 cm and 10.0 cm
Scott forgot to tell her which angle was 50 ".
Determine all possible lenglhs of the third side that Robin could calculate, rounded to one decimal
place.
Justify your answer.

10.0

Need to find the angle opposite the 10.0 cm side, d.

^ . -r(iosinso'\a=sur'l l:30.7'I ts )
__ i5sin(lto" -50"-e)

sin 50'
:19.3

: 1i.515.0 cm

Need to find the angle opposite the 15.0 cm side, d

10.0 cm

15.0 cm
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\- B) Analytic Geomefrv

81) Phil has 83 coins made up of Loonies and Toonies.

He has a total of $ 137.

Determine the number of Loonies that Phil has.

-td,x:ieprrsw'tjl$ .b tepras:o'r,t
i....,....;....,,__

.'':

lsoruis :

toor.l s-i
.i.,:;
:ii::j
!:! :... ;..........1.........r.........i...

:',.l,i

B2)

CA=DB=,13t +4'=5

Quad ABCD is a rhombus since its opposite sides

are parallel and adjacent sides are equal in length'

It is not a rectangle or square as ad-tacent sides

are not perpendicular.

Identify the type of quadrilateral shown below.

Justify your answer.

ffiAB=ffico=0

4m^,=m^"=-LAa J

AB=CD=5
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B3) A boat is travelling on a path defined by y =- l, * { *h.r" x and / are measured in kilometres."22
A lighthouse, located at the origin, can detect boats up to 8 km away.
Determine if the boat gets close enough to the lighthouse to be detected.

517
22

P represents the closest point along the
path of the boat to the lighthouse.
For the coordinates of P:

1r72x--*x+-22

34

10

x=3.4

!=6.8

Distance from (0, 0) to P
r------;-;

=.J3.4' + 6.8"

= "/57-8
:7.6

Since the distance is less than the range,
the boat passes within the detection
range of the lighthouse.
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84) For homework Barney is graphing the line with equation 5x +3y =lQg.
For fun, he switched the coefficients of the variables yielding the equation 3x+ 5y =240 and noticed

that the two lines crossed.
Does switching the coefficients of any-cqualtioo of this form result in one point of intersection?
Justify your answer.

5xl 2+0:
t:i
,5-X

;-24O
+ 2qd5$5,

+H
?.

l,?:l
S- s

e 3x 15j

q ;i ;ij: l hn:\J

L\ ; ,,1 Cr, N,- bat:\J

_ l:

Nor..{r c

If one equation has the form ax + by = c then the new equation would be bx + ay = s .

Case I '. ff a = b , the equations would represent lines that would be coincident and share an
infinite number of points since the two lines would be identical.
Case 2: If a : -b , the equations would represent lines that are parallel and not the same so
there would be no intersection points. The slopes of these lines would be equal but
different ordered pairs would satisfu the equations.
Case 3: Any other relationship between a and b would result in equations representing
lines which share exactly one point. i.e. lal+lbl

By the way, the intersection point of the two original lines is (30, 30). In Case 3, switching
the coefficients of x and y will give an intersection with equal x and y coordinates.
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C) Ouadra,ticR.elations

c1)

y : -2(x-2)z

C2) Solve the equation 10x2 -t x = 2.

4 is moved 4 units up and 5 units to the right.

)l

l}xz+x'2=0
(5x-2)(2x +1) = 0

12x=-- or t=-
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C3) Compare the properties of the three quadratic relations given below.

Model i Model2 Model3

x v
.)_L 0

-1 5

U 8

1 9

2 8

f
-') 5

4 0

\;

v

y=(x+2)@-a)4.: 2 4

Model 2: equation y = l@- l)' - 3
3'

Similarities:
All three relations represent parabolas having
x-intercepts at -2 and 4 and the vertex at x :
-1. Also the axis of symmetry for each

would have equation J = -1. Their tables of
values would have equal second differences
but they would not be equal to each other.

f)ifferences:
Model 1 represents a parabola which opens

down and congruent lo y - xz. Model 2 and

Model3 open up. They-values of each

vertex is different. Model 2 is a compression

by a factor of3 ofthe parent relation / = x2

while Model 3 is congru enlto y : v2 .

Model 3: equation Y = (x-l)' -9
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C4) Select values of a and /z so that the quadratic relation with equatiofl y = o(* - h)' + 60 models a real

life scenario.
Explain the connection between the features of the parabola and the scenario you have modeled.

Example (answers may vary)

Let a: -5 and h = 3. The equation would be y = -5G - 3)'? + 60

This could represent the height of a golf ball in metres above ground level x seconds after the ball is
hit.

The y-intercept is 15 and this would represent the height of an elevated tee 15 m above ground level.

The verlex is (3, 60) and this means that the ball reaches its maximum height of 60 m above ground

level 3 seconds after it is hit.

The zeros are about -0.46 and 6.46. The negative zero is outside of appropriate time values, but the

second zero represents the number of seconds after the ball is hit when it reaches ground level.

:
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